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PRESENT DAI STATUS OF CHEMISTRY AND TECHNOLOGY 
OF PETROLEUM IN CHINA' 

^Following is the translation of an article by Chang Ta-yu 
of the Petroleum Institute of the Academy of Sciences of 
the CPR, in Khimiya i tekhnologiya topliv i masel (Chemistry 
and Technology of Fuels and Lubricants), Vol 5/ No h, April 
I960, Moscow, pages 66-69_.7 

In old China the petroleum industry -was not adequately developed. 
Very few oil fields were found, and the equipment and production tech- 
niques were obsolete. From the time that the first isell was put into 
production in 1907 to 19l|.8, i.e. in lj2 years, the total crude oil produc- 
tion in China was only 2.78 million tons. The range of petroleum products 
was very narrowj most of them were imported from abroad. The maximum, 
annual production of crude oil did not exceed 319,000 tons (19^3). On the 
eve of liberation, the annual production for the country was only 70,000 
tons. 

Under the conditions of old China, scientific research on the re- 
fining of oil could not be developed. A small group of scientists was 
busy working in the field of petroleum substitutes such as vegetable oils 
and the semi-coking of solid fuelsY The experimental equipment was primi- 
tive, and practical results were very few. 

A great change took place in the development of the petroleum indus- 
try after the liberation of China and the creation of Chinese People's 
Republic. The known oil basins, such as the Tu-nen and Yen-shan, have 
been constantly extended and new ones have been discovered, such as the 
Karamai, Szechwan, and Tsaidam. 

Old refineries have been reconstructed and ten new refineries and 
synthetic liquid fuel plants have been built. The 1959 petroleum pro- 
duction was seven times greater than in the best pre-liberation years. 
The bulk of the equipment for new plants (up to 90$) has been built in 
China by Chinese. 

Under the direction and with the support of the Communist Party of 
China and the People's Government, scientific research in petroleum and 
its refining is developing. Work has begun on the analysis of oils from 
various fields, on new methods of studying petroleum and its products, and 
on standardization of these methods. At the same time, extensive study 
has been done on the evaluation of basic resources of petroleum and oil 
shale. 
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Various refining processes have been worked out for shale oil in 
order to obtain a synthetic liquid fuel. The process of hydrogenation of 
the heavy fraction of shale oil at high pressure and in the presence of a 
molybdenum catalyst has been operative in industry. For new enterprises, 
two ways have been worked out for refining shale oil to obtain high qualxty 
lubricating oil, diesel fuei, and other products. 

Petroleum scientists of China are confronted with a new and lmpor- 
tant problem: the processing of coal tar. Deposits of tar-containing coals 
(with a tar yield of 10-^0$) occur in almost all provinces of China. In 
the future tar production will grow. It is proposed to refine this tar by 
high pressure hydrogenation, wherein up to 90$ of asphaltenes are converted. 
This process is already in industrial use. Also being worked out is a 
medium pressure (70 atm) hydrogenation process wherein the tar yields 
simultaneously about 20$ light phenols, as well as an aviation kerosene 
wHich corresponds to the standard. i 

After the birth of the CPR, petroleum scientists and workers rebuilt 
the water gas synthetic fuel plant destroyed by the Japanese) they have 
achieved great success in producing the initial gas and catalyst, and in 
mastering the synthetic process. At the present time, a new and more 
effective process has been developed, wherein the synthesis of liquid fuel 
is achieved in a psuedoliquified layer of the molten iron catalysts. In _ 
this process the products' yield is as much as 191 g/nr of gas. An experi- 
mental plant has been built for the synthesis of liquid fuel and chemical 
products obtained by this method. . - 

In connection with the development of oil refining and the synthetic 
liquid fuel industries, experimental laboratories continue the work of syn- 
thesis of many catalytic agents and improve their production methods. As 
a result, the effectiveness and selective action has been raised for many 
catalysts, including those used in reforming, hydrogenation, synthesis, etc, 

A detailed study has been done at the same time on catalyst carriers: 
diatomaceous earth, clay activated coke, aluminum oxide, silica gel, etc. 
Study has been initiated on fundamental regularities in catalytic processes 
and on the synthesis of catalysts. For instance, the effect of the forma- 
tion of cobalt silicate on the pore structure of a catalyst and the chem- 
osorption energy has been determined for the synthesis of cobalt catalyst 
from water gas. The bifunctional aspect of metal and acid centers has 
been determined for the platforming catalyst. For the synthetic alumo- 
silicate catalyst in catalytic cracking research has been carried out on 
determining the lack of homogeneity in active surfacesj also, the part of 
nitration and promotion of molten iron catalyst has been established, along 
with the nitrogen stability mechanism for a catalyst in hydrogenation and 
catalytic cracking. These theoretical studies, in conjunction with prac- 
tical experience, make it possible to initiate the building up of a scien- 
tific basis for the selection of catalysts. 

The chemico-technological processes of fractionation, such as distil- 
lation, extraction, etc, are important for obtaining chemical raw materials 
from natural petroleum products. Modeling is widely used in the study of 
these and other processes. Gas-liquid equilibrium and the efficiency of 
different columns were studied for fractionation of aromatic hydrocarbons 
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obtained in aromatizatioh of synthetic products of water gas and platform- 
ing, and for separating o^gen-carrying compounds from hydrocarbons obtain- 
ed in the refining of shale oil and in the, synthesis of -water gasj this has 
played an appreciable part in the solution of practical problems. Exten- 
sive experiments are underway on modeling and studying processes with a 
boiling layer of the catalyst or heat-carrier (meditM pressure synthesis 
from water gas, etc). Äs a result, a store of scientific experience has 
been acquired for the development of industrial processes« 

Problems of heat and mass transfer in a.pontact reactor with the 
stationary layer, and the principles of its technological designing are 
of great importance in chemical technology. Work has been done in the CPR 
in recent years -with electric models on determining heat transfer in a 
stationary layer and on the study of the layer's resistance. This work 
has yielded interesting data for technological plannihg. 

The method of direct electric modeling is based on modern computing 
techniques it has been successfully used in chemical technology in the 
solution of some complex problems such as that of unstable heat, transfer, 
calculation of the discharge curve in chromatography, fractional distilla- 
tion of multicomponent fractions, etc. 

Such rapid progress of petroleum scientists in New China has been 
achieved thanks, to proper guidance of the Communist Party of China. The 
Party, in co-ordinating scientific work and industrial construction, has 
brought together science and the people. The farty, armed with Marxist- 
Leninist doctrine, foresaw the great potential* in the development of sci- 
ence in China, and has successfully organized the work of scientists in 
New China0 The Party slogan, »Let 100 Schools of Thought Contend," en- 
courages the creative ability and initiative of our scientists and promotes 
the scientific progress of our country8 

One of the important factors in the immense achievements in the field 
of chemistry and technology of petroleum in our country is scientific and 
technical assistance by the Soviet Union and other socialist countries. 

The Soviet Government and Soviet scientists are helping us organize 
scientific study, build up equipment and installations, and train our per- 
sonnel. They also share with us their rich experience. We, Chinese pet- 
roleum scientists, cordially thank them for this assistance. 

Scientific research of petroleum in China is far from satisfying the 
demands for building up socialism. Indeed, we started our work decades 
later than the technically advanced countries. Our ranks of scientific 
petroleum workers are not strong enough to,tackle any important and complex 
industrial task. We hope, however, that the problems facing us will be 
solved successfully,, in friendly co-operation with scientists of the Soviet 
Union and other democratic countries. 
Petroleum Institute 
Academy of Science CPR, 

10,059 - END - . •''■•*■■■    ^ 

~k- 


